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Open access under CC BY-NBackground: Nicaragua’s HIV epidemic is concentrated among men who have sex with men. Neverthe-
less, the increasing number of HIV cases among heterosexuals, high levels of poverty and migration rates,
and incomplete epidemiological data suggest the need to improve the understanding of the epidemic.
Objective: To examine the prevalence of HIV-related knowledge, attitudes, and sexual risk-taking behav-
iors, and their predictors among the adult population.
Methods: A community-based cross-sectional survey was conducted in 2009 among 520 participants
ages 15–49 from an ongoing Health and Demographic Surveillance System in Nicaragua. Bivariate anal-
ysis and adjusted prevalence ratios were use to examine factors associated with HIV-related knowledge,
attitudes, and sexual behavior.
Results: Contributing factors for risk-taking behaviors included cognitive, psychosocial, and emotional
elements. Insufﬁcient knowledge affecting the accurate assessment of HIV risk were low educational
level, poverty, and rural origin, especially among females. Recognizing risk was not sufﬁcient to promote
safer sex: 90% of the females and 70% of the males who reported being sexually active in the past year did
not use condoms during their last sexual encounter. Inconsistent condom use among men was associated
with older age, long-term relationships, and lack of awareness about acquiring HIV infection.
Conclusions: Interventions to reduce social-structural contextual factors in Nicaragua are needed so that
individuals may adopt and maintain HIV risk reduction strategies. Increased gender-speciﬁc HIV educa-
tion and skills-building programs need to be implemented. Sensitive mass media messages may also
increase the knowledge of HIV and AIDS, and serve to encourage protective attitudes and behaviors.
 2012 Elsevier B.V. Open access under CC BY-NC-ND license.Introduction
Since the beginning of the HIV epidemic, an essential compo-
nent of efforts to better understand its dynamics has been measur-
ing knowledge, people’s attitudes, and the level and frequency of
risk behaviors related to HIV transmission [1]. These aspects pro-
vide important information to identify populations most at risk
for HIV, as well as to determine needs, barriers, and goals to HIV
prevention [1]. Addressing misconceptions about the modes of
HIV transmission is as important as promoting knowledge of the
true means of transmission. Both are critical in assessing changing
perceptions that result from preventative efforts. Misinformation
about HIV has been strongly associated with HIV-related stigmaiska sjukhuset, SE-751 85
(0) 18 50 80 13.
W.J. Ugarte), ulf.hogberg@
. Valladares), birgitta.essen@
C-ND license.and discrimination, and with high rates of HIV risk behaviors
[1,2]. Perceived vulnerability is also critical to an individual’s pre-
cautionary behavior [3].
By the end of 2009, approximately 4 million people were living
with HIV infection on the American continent. Globally, the HIV
epidemics in Latin America remain relatively stable. However, Cen-
tral America reports an increasing number of new infected cases
[4]. Nicaragua was the most recent Central American country in
which the HIV epidemic was detected and has one of the lowest
rates of HIV prevalence in the Latin American region. Since 2004,
only 0.2% of the adult population was estimated to be HIV-positive,
but a signiﬁcant increase in the HIV incidence rate has been
reported [5,6]. Since the predominance of its transmission taking
place sexually (primarily through heterosexual encounters), HIV
mostly affects men and young people. Those between the ages of
15 and 49 may represent 91% of all HIV-positive cases in Nicaragua
[5]. However, this ﬁgure may be underreported due to inadequa-
cies in case detection, HIV surveillance, and antiretroviral therapy
monitoring [7].
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Nicaragua. Obstacles for HIV and sexually transmitted infection
(STI) interventions are gender norms related to masculinity repre-
sented by the ‘‘ideology of machismo’’ and by the ‘‘culture of Mari-
anismo’’. Machismo derives from Spanish and Portuguese world
‘‘macho’’. It refers to men who socially and physically dominate
and impose their will on women or even other men, encompassing
the concepts of exaggerated masculinity, patriarchal authority, and
physical prowess. Marianismo is associated with martyrdom of the
Virgin Mary and notions of self-sacriﬁce, duty, caretaking, passiv-
ity, honor and sexual morality. Both have been linked to social fac-
tors such as unfavorable socioeconomic status (SES), dependency,
lack of communication with partners, and violence against women,
and also against men who have sex with men [8–10]. The above
has resulted in a dramatic increase in infections among women,
with a consequent reduction in the gap between male and female
HIV-infection rates [5].
A lack of knowledge and inadequate negotiation skills concern-
ing HIV and its related risk behaviors negatively inﬂuence percep-
tions of risk, vulnerability, the need for HIV testing, and adherence
to a treatment regimen [1,2,11]. Consequently, programs and strat-
egies directed at reducing the impact of HIV must be based on
knowledge of these aspects and of the social and cultural context
in which they have developed.
A few reports in the literature have addressed the issue of HIV-
related knowledge, attitudes, and behaviors among the Nicaraguan
people. Existing information indicates low levels of knowledge
about HIV transmission and prevention, and high rates of inconsis-
tent condom use among adolescents, young adults, and among fe-
males attending antenatal care facilities [12–14]. In men who have
sex with men (MSM) the level of knowledge was higher, but the
rate of condom use remained low [10]. The aim of this study was
to determine the prevalence of HIV-related knowledge, attitudes,
and sexual risk-taking behaviors, and to identify variables associ-
ated with knowledge, awareness, and condom use in a representa-
tive sample of men and women of reproductive age in Nicaragua.Methods
A cross-sectional community-based study was carried out in
northwestern Nicaragua, in the municipality of León, by means of
home interviews from May to August 2009. León is the second
largest city of Nicaragua and a university town. An estimated
60% of the population lives in poverty [15]. According to the Min-
istry of Health, León is ranked fourth in the country in numbers of
HIV and AIDS cases. Day laborers, housewives, and students are
those most affected by the epidemic [6]. Our study was conducted
using the Health and Demographic Surveillance System (HDSS) in
the municipality of León. The HDSS represents approximately
30% of an estimated overall population of 175,000 inhabitants. In
the database, 70% are urban inhabitants; 56.8% of the total popula-
tion is between 15 and 49 years of age, with a male sex ratio of 0.93
[15]. The sample size decided upon for the survey was 650 partic-
ipants. It was based on the following considerations: (1) an esti-
mated non-condom use prevalence of 60%, with a 95% conﬁdence
interval (CI), 80% power, and a 20% risk of not using a condom in
an initial sample of 520 participants; (2) a non-response rate of
10% reported in this type of survey [16] and (3) a 15% loss due to
migration, death, or disability determined in a pilot test. Eligibility
criteria were set for men and women ages 15–49 years residing in
rural and urban areas of the municipality of León for at least three
years and who were willing to participate. The sample was checked
to assure that it was representative and did not differ from the
HDSS population in terms of sex and residence distribution.Instrument and data collection
A structured survey instrument was developed on the basis of
standardized questionnaires [10,12,16]. The instrument measured
migratory and SES, HIV-related knowledge, HIV-related attitudes
and awareness, and HIV-related behaviors. The questionnaire
was pilot-tested with 20 people (not included in the ﬁnal survey)
to train ﬁeld workers in its use and to obtain content validity.
The poverty index for each participant was estimated using the
household poverty index from the HDSS database. It was deﬁned
by means of the ‘‘unsatisﬁed basic needs’’ assessment, as devel-
oped for and adapted to Nicaraguan conditions [15]. The level of
knowledge about HIV was measured by a 17-point score based
on two key domains: (a) modes of HIV transmission (10 items),
and (b) misconceptions about HIV transmission (7 items) [10].
We used exploratory factor analysis with principal component fac-
toring to characterize the underlying structure of the scale. We set
the minimum factor loading to 0.40 as the threshold for scale
inclusion. All items ranged from 0.52 to 8.58, conﬁrming the struc-
ture of the scale. Functional knowledge was assessed via a Yes/No/
Do not know/Decline to answer format (e.g., HIV is transmitted by
vaginal sex; by using public toilets). Each correct response was
scored as a 1 and an incorrect response or a ‘‘do not know’’ answer
as a 0. Two sum scores were dichotomized, yielding 1 = ‘‘Sufﬁcient
knowledge’’ if the participants scored 16 or more, and 0 = ‘‘Insufﬁ-
cient knowledge’’, if the respondent answered 15 or fewer ques-
tions correctly. The same cut-off point used by Ugarte et al. [10]
had been employed. The internal reliability (Cronbach’s alpha)
for the scale was 0.73. Three questions were also included on ways
to reduce the risk of sexual transmission based on the ABC strategy,
i.e., (A) abstinence, (B) being faithful to one sexual partner, and (C)
consistent condom use. The main sources of a person’s HIV-related
information were also requested.
Attitudes were assessed by asking about a person’s perception
of HIV risk and self-disclosure of HIV status [10]. The former in-
cluded general perception, assessed by twelve questions; and
self-perception of risk, which was assessed by a single question
scored by a 5-point response ranging from ‘‘very likely’’ to ‘‘very
unlikely’’. General perception was initially measured by three
questions with a 5-point response ranging from ‘‘very serious’’ to
‘‘not serious’’. In addition, nine multiple-choice questions about
perceived HIV-related high-risk populations were posed.
Disclosure of HIV status was solicited through three questions
using a multiple-choice response format. Participants were asked
about their sexual behaviors over the last 12 months, and about
experience with their most recent partner [16]. Questions inquired
into age at ﬁrst experience of sexual intercourse, number of sexual
partners, frequency of sex, condom use, and use of drugs before
and during sex (including injectable drug use). Frequency of
condom use was categorized as ‘‘inconsistent’’ or ‘‘consistent’’.
Inconsistent use meant not using a condom with each act of
vaginal, oral, or anal sex. Additional information about intimate
contact with sex workers, sexual intercourse among men, and
HIV testing was requested. There were also questions about
changes in sexual behavior to prevent HIV infection because of
concerns about AIDS.
The study team was composed of two researchers and four ﬁeld
workers (two psychologists and two social workers) with previous
experience in the area of sexuality and gender issues. Maps were
produced by the use of a Geographical Information System (GIS)
that enabled the interviewers to ﬁnd the households. Interviewers
were matched to interviewees of the same sex to increase the like-
lihood of obtaining accurate answers to questions that were sex-
related or gender sensitive. Where privacy could not be obtained,
an appointment was made to return at a later time. The survey
was administered in Spanish.
Table 1
Background characteristics of 520 participants in León, Nicaragua, survey, 2009.
Characteristic Frequency
n (%)
Sex
Male 253 (49)
Female 267 (51)
Age
15–24 204 (40)
25–29 85 (16)
30–34 68 (13)
35–39 53 (10)
40–49 110 (21)
Area of residence
Urban 364 (70)
Rural 156 (30)
Level of education
Less than primary school 146 (28)
Less than secondary school 176 (34)
Secondary school and higher 198 (38)
Marital status
Not married 222 (42.7)
Married or cohabiting 291 (56)
Divorced or separated or widowed 7 (1.3)
Employment status
Student and/or employed 332 (64)
Unemployed 188 (36)
Religious beliefs
Catholic 297 (57)
Protestant 148 (29)
None 75 (14)
Mobility status
Internal Mobility 32 (6)
International Mobility 35 (7)
Household poverty index
Not poor 265 (51)
Poor 203 (40)
Extremely poor 52 (9)
Sexual orientation
Heterosexual 510 (98.1)
Bisexual 4 (0.8)
Homosexual 6 (1.1)
Sexually experienced
Yes 447 (86)
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Descriptive statistics were used to determine the characteristics
of the sample with respect to each of the variables measured
according to proportions, means, and standard deviations. The
three main outcomes were (1) HIV-related knowledge, (2) aware-
ness of HIV infection, (3) and use of condom during latest sexual
intercourse. As these outcomes of interest were commonly found
in the study sample, we used the log binomial model to estimate
adjusted prevalence ratios (APRs) and 95% conﬁdence intervals
(CIs) within the generalized linear models. Based on the literature,
conceptual models were formulated for each of the three out-
comes. Each model included the following demographic factors
as independent variables: age, level of education, religion, area of
residence, household poverty index, number of casual partners,
and having been tested for HIV. In the second model, HIV-related
knowledge was added. In the third model alcohol and illicit drug
use before or during sex, and self-perception of risk, were included
as independent variables. Chi square analysis (using Fisher’s test
where applicable to correct for small cells count) was carried out
to compare distribution and assess gender differences in social,
demographic, and behavioral indicators. p Value <0.05 was consid-
ered signiﬁcant. Finally, based on the outcome of this analysis, we
included factors in the multivariate analysis that had less than a
0.20 level of signiﬁcance to obtain APRs and their corresponding
95% CIs. Data management and analysis were performed using
SPSS version 18 (IBM Corporation, Armonk, NY, USA) and STATA
version 10 (StataCorp, College Station, TX, USA).
Ethical considerations
Ethical approval was obtained from the Ethics Committee at the
Faculty of Medicine in León, Nicaragua, in March 2009. Each partic-
ipant’s unique ID number from the HDSS was used for this study to
assure anonymity. Minors were admitted to this study after
obtaining written informed consent from their parents or legal
guardian.No 73 (14)Results
Demographic characteristics
Five hundred and twenty people (51% female and 49% male)
participated in the study (Table 1). One hundred twenty-six partic-
ipants (19.3%) were not included in the study due to non-contact
(12.4%) or refusal (6.9%). Social and demographic characteristics
were equal in the participants and the non-participants. About
70% of participants were urban inhabitants. The mean age was
30 years (range 15–49); 28% of the participants had less than pri-
mary education, 56% were married or cohabiting, and 36% were
unemployed. According to the poverty index, 40% of the house-
holds were classiﬁed as poor and 9% as extremely poor. Fifty-seven
percent of the respondents were Catholic; however, 14% did not
identify with any religion. Fourteen percent reported that they
move from place to place. More than 95% of all respondents iden-
tiﬁed themselves as heterosexual (99% of the females and 97% of
the males). Most of the respondents (86%) had already had sexual
intercourse.
HIV-related knowledge
According to the HIV knowledge score, 68% of the participants
qualiﬁed as having ‘‘insufﬁcient knowledge’’. Overall, there was
no signiﬁcant gender difference in the level of HIV-related knowl-
edge. The majority was familiar with the most common means ofHIV transmission. Over 95% knew that HIV could be transmitted
by vaginal sex, having sex on a single occasion without a condom,
and through blood transfusion or sharing needles and syringes to in-
ject drugs; however, anal and oral sex were less frequently identi-
ﬁed as means of transmission. In the misconceptions subsets,
more than 95% of all respondents knew that HIV is not transmitted
through hugging or shaking hands with an HIV positive person.
Othermisconceptions about the transmission ofHIVwere identiﬁed
in less than 80% of the responses. Females had a greater knowledge
of mother-to-child HIV transmission than males (p < 0.01). On the
other hand, more males than females knew that infection with
HIV could not occur through the use of public toilets (p < 0.001).
Approximately 90% of all participants considered ‘‘always use a con-
dom’’ a way of reducing the risk of sexual transmission of HIV. On
the other hand, only 28% mentioned mutual ﬁdelity and 19% re-
ported sexual abstinence as prevention methods. Female partici-
pants were more likely to report these options than males
(p < 0.001). In general, 70% reported that they ﬁrst heard about
HIV via themassmedia,with TV representing the source of informa-
tion in 60% (217/362) of the cases. Twelve percent reported learning
of HIV from NGOs. Among those considered the most reliable
sources of information about HIV were TV (46%), and the Internet
(14%). Only 13% thought health care facilities were reliable sources.
Table 2 examines whether demographic variables have an inﬂu-
ence on HIV-related knowledge. There were similarities for male
Table 2
Bivariate and multivariate analysis of gender differences in the association between socio-demographics characteristics and insufﬁcient HIV-related knowledge among 520
participants in León, Nicaragua, 2009.
Associated factors Insufﬁcient HIV-related knowledge
Males Females
n (%) P value Adjusted prevalence ratioa n (%) P value Adjusted prevalence ratioa
Age
18–24 74 (71.2) 0.998 N/A 70 (70) 0.235 N/A
25–49 106 (71.1) 105 (62.9)
Area of residence
Rural 60 (80) 0.019 1.20 (1.01–1.39) 64 (79) 0.002 1.26 (1.07–1.49)
Urban 116 (65.1) 111 (59.7)
Level of educationb
Low 61 (82.4) 0.010 1.22 (1.05–1.41) 58 (84.1) <0.000 1.38 (1.18–1.59)
High 119 (66.5) 117 (59.1)
Religious beliefs
None 33 (75) 0.534 N/A 19 (61.3) 0.596 N/A
Christian 147 (70.3) 156 (66.1)
Household poverty index
Extremely poor/poor 98 (76) 0.084 1.12 (0.95–1.31) 96 (75.6) 0.001 1.30 (1.09–1.55)
Not poor 82 (66.1) 79 (56.4)
HIV testing
No 160 (71.1) 0.972 N/A 125 (65.8) 0.894 N/A
Yes 20 (71.4) 50 (64.9)
Most recent partnerc
Long-term 113 (72) 0.367 N/A 113 (65.3) 0.661d N/A
Casual 34 (65.4) 4 (80)
N/A, not applicable.
a Only variables that met the entry criteria of P 6 0.20 in the bivariate analysis were included in the multivariate analysis.
b Level of education: Low = less than primary school, High = secondary school and above.
c Based on 389 participants who reported having sex in the last 12 months.
d Fisher exact test.
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females living in poverty were more likely to have insufﬁcient
knowledge (p < 0.05). No difference was found for age, religious be-
liefs, being tested for HIV, and most recent partner.HIV attitudes and awareness
Findings reveal a high level of general perception about HIV.
More than 95% of the participants considered AIDS a serious dis-
ease at the international and national levels. However, only 64%
felt it was a serious problem in their own community. Male partic-
ipants were less concerned about HIV than females (p < 0.001). Be-
sides HIV-positive people, participants considered migrants (38%)
and sex workers (25%) the most responsible groups for spreading
HIV around the world. Only 8% of all respondents pointed to homo-
sexuals as the primary cause for HIV dissemination. About two-
thirds of the participants thought that all people in Nicaragua were
at great risk of becoming infected with HIV, regardless of age, occu-
pation, gender, sexual orientation, education level, life status, or
sexual practices. These attitudes were signiﬁcantly more common
in females (p < 0.001). However, half of the participants perceived
people in urban areas to be at greater risk than those in rural areas.
Regarding self-perception of risk for HIV, two-thirds of the respon-
dents perceived themselves at high risk for becoming infected with
HIV in the future. However, from a gender perspective the risk of
being unaware of becoming infected for females living in rural
areas was 1.67 times greater (95% CI: 1.13–2.49), for females with
a low level of education 1.65 times greater (95% CI: 1.10–2.45), and
for females with insufﬁcient HIV-related knowledge 1.93 times
greater (95% CI: 1.16–3.28) than that of females living in an urban
setting, with high education, and with sufﬁcient knowledge of HIV
(Table 3).
Eighty-eight percent (457/520) of the respondents mentioned
that they would not disclose their HIV status if they became HIV
positive; there was no difference with respect to sex, age, placeof residence, and level of education. The majority of these cited dis-
closure as ‘‘embarrassing’’ (88%); ‘‘scary’’ because of fear of rejec-
tion, isolation, or abandonment (86%); and ‘‘shameful’’ because of
fear of verbal harassment or jokes (84%). The least reported reason
was ‘‘expulsion from home’’ (29%). Among those who said that
they would disclose their HIV status, 90% (63) said they would
communicate it to their relatives, and 30% (21) to health care pro-
viders (more than one answer could be chosen).HIV-related behavior
Eighty-three percent (221/267) of females and 89% (226/253) of
males in our study had at some time had sexual intercourse (Ta-
ble 4). The average age of sexual initiation among women was 18
and among men was 16. Of these, 80% (179/221) of females and
93% (210/226) of males reported having sex in the last year. For
both male and females vaginal sex was the most frequently re-
ported sexual activity and anal sex was the least reported, espe-
cially among females. A total of 321 participants (78% [173/221]
of females and 65.5% [148/226] of males), reported having regular
sexual relationships at the time of the study. In addition, 30% of all
males reported that they had engaged in both casual and steady
sexual relationships. More males (generally between aged 15 and
24 years) than females reported sexual intercourse with more than
one partner during the last year (40% [84] vs 11.7% [21] p < 0.001).
Approximately 18% (69) of the sexually active participants (10%
[18] of females and 24% [51] of males [p < 0.001]) stated that they
had used condoms on the last occasion of having sexual inter-
course. Being an adult male (older than 24 years), engaging in a
long-term relationship, and being unaware of becoming infected
by HIV was signiﬁcantly associated with an increased prevalence
of inconsistent condom use during latest sexual intercourse (Ta-
ble 5). Dislike of condoms was reported by half of the women
and two-thirds of men as the main reason for unprotected sex.
One-third of the women and one-fourth of men also believed that
Table 3
Bivariate and multivariate analysis of gender differences in the association between socio-demographics characteristics and unawareness of HIV infection among 520 participants
in León, Nicaragua, 2009.
Associated factors Unawareness for acquiring HIV infection
Males Females
n (%) P value Adjusted prevalence ratioa n (%) P value Adjusted prevalence ratioa
Age
18–24 53 (51) 0.747 N/A 25 (25) 0.575 N/A
25–49 79 (53) 47 (28)
Area of residence
Rural 42 (56) 0.429 N/A 31 (38.3) 0.006 1.67 (1.13–2.49)
Urban 90 (50.6) 41 (22)
Level of educationb
Low 41 (55.4) 0.508 N/A 27 (40.6) 0.007 1.65 (1.10–2.45)
High 91 (50.8) 46 (23.7)
Religious beliefs
None 22 (50) 0.750 N/A 6 (19.4) 0.309 N/A
Christian 110 (52.6) 66 (28)
Household poverty index
Extremely poor/poor 70 (54.3) 0.497 N/A 39 (30.7) 0.189 1.28 (0.85–1.90)
Not poor 62 (50) 33 (23.6)
HIV-related transmission knowledge
Insufﬁcient 98 (54.4) 0.256 N/A 57 (32.6) 0.004 1.93 (1.16–3.28)
Sufﬁcient 34 (46.6) 15 (16.3)
HIV-testing
No 114 (50.7) 0.173 N/A 52 (27.4) 0.816 N/A
Yes 18 (64.3) 20 (26)
Most recent partnerc
Long-term 90 (57.3) 0.435 N/A 47 (27.2) 0.616d N/A
Casual 33 (63.5) 2 (40)
N/A, not applicable.
a Only variables that met the entry criteria of P 6 0.20 in the bivariate analysis were included in the multivariate analysis.
b Level of education: Low = less than primary school, High = secondary school and above.
c Based on 389 participants who reported having sex in the last 12 months.
d Fisher exact test.
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consequently they said that for them condom use connotes dis-
trust. Less than 19% of the respondents reported using drugs before
or during sex in the last year. Men were signiﬁcantly more likely to
use drugs or alcohol in a sexual encounter (p < 0.001). Only 7.6%Table 4
Distribution of behaviors related to HIV among 447 sexually experienced participants by
Behavior All partici
Age at ﬁrst sexual intercourse (mean ± standard deviation) 17 (SD 3.4
Being currently in a steady relationship [n (%)] 321 (72)
Having sexual intercourse in last year [n (%)] 389 (87)
Vaginal sex 385 (99)
Oral sex 86 (22)
Anal sex 43 (11)
No. of sexual partners in last yeara [n (%)]
One 284 (73)
Two or more 105 (27)
Using condoms in the last sexual intercoursea,b [n (%)]
Yes 69 (17.7)
No 320 (82.3
Use of drugs before or during sexa,b [n (%)]
Yes 71 (18.3)
No 318 (81.7
Sexual intercourse with a sex workerb [n (%)]
Yes 16 (4.1))
No 373 (95.9
Ever tested for HIVa [n (%)]
Yes 105 (23.5
No 342 (76.5
Ever diagnosed with STIa
Yes 62 (14)
No 385 (86)
a Percentage distribution for women signiﬁcantly different for men at p < 0.05.
b Only 389 participants who had had sexual intercourse within the past year.(16/210) of all males afﬁrmed having had intimate contact with
sex workers in the previous 12 months. Among them, the majority
reported using condoms during sexual intercourse. Approximately
6% (13/210) of all men reported sexual contact with other men in
the past year. Almost all of them (11/13) mentioned having hadgender in León, Nicaragua 2009.
pants (n = 447) Women (n = 221) Male (n = 226)
) 18 (SD 3.6) 148 (65.5)
173 (78) 210 (93)
179 (81) 207 (98)
178 (99.4) 59 (28)
27 (15) 31 (14.7)
12 (6.7) 148 (65.5)
158 (88.3) 126 (60)
21 (11.7) 84 (40)
17 (10) 51 (24.3)
) 162 (90) 159 (75.7)
9 (5) 62 (29.5)
) 170 (95) 148 (70.5)
– 16 (7.6)
)
) 77 (34.8) 28 (12.4)
) 144 (65.2) 198 (87.6)
40 (18) 22 (9.7)
181 (82) 204 (90.3)
Table 5
Bivariate and multivariate analysis of gender differences in the association between socio-demographics characteristics and inconsistent condom use among 520 participants in
León, Nicaragua, 2009.
Associated factors No condom use
Males Femalesa
n (%) P value Adjusted prevalence ratioa n (%) P value
Age
18–24 37 (53.6) <0.000 1.39 (1.12, 1.80) 51 (91.1) 0.848
25–49 109 (77.9) 110 (90.2)
Area of residence
Rural 47 (78.3) 0.090 1.12 (0.91, 1.33) 58 (95.1) 0.128
Urban 99 (66.4) 103 (88)
Level of educationb
Low 45 (76.3) 0.204 N/A 45 (95.7) 0.245d
High 101 (67.3) 116 (88.5)
Religious beliefs
None 28 (75.7) 0.395 N/A 25 (96.2) 0.473d
Christian 118 (54) 136 (89.5)
Poverty index
Extremely poor/poor 72 (74.2) 0.200 N/A 80 (93) 0.258
Not poor 74 (66.1) 81 (88)
Level of HIV-related transmission knowledge
Insufﬁcient 104 (70.7) 0.665 N/A 108 (92.3) 0.242
Sufﬁcient 42 (67.7) 53 (86.9)
Use of drugs before or during sexual relationsc
Yes 48 (78.7) 0.074 1.19 (0.95, 1.56) 8 (100) 1.000d
No 98 (66.2) 153 (90)
Most recent partnerc
Long-term 118 (75.2) 0.003 1.34 (1.03, 1.78) 157 (90.8) 0.398d
Casual 28 (53.8) 4 (80)
Awareness of HIV infection
No 78 (94) 0.004 1.19 (1.05, 1.34) 44 (89.8) 1.000
Yes 68 (78.2) 117 (90.7)
N/A not applicable.
a Only variables that met the entry criteria of p 6 0.20 in the bivariate analysis were included in the multivariate analysis. There were not adjusted prevalence ratios for the
females.
b Level of education: Low = less than primary school, High = secondary school and above.
c Based on 389 participants who reported having sex in the last 12 months.
d Fisher exact test.
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Approximately 76% of the participants reported not having been
tested for HIV in the last year. Males (88%) were signiﬁcantly more
likely not to have been tested than females (65%) (p < 0.001).
Among them, 72% (324) had never been tested for HIV. Main rea-
sons for not being tested were fear of testing positive for HIV
(52%), low perceived risk (26%), and lack of information on where
to be tested for HIV (20%). Women (18%) were more likely than
men (10%) to report previous STI diagnoses (p < 0.01).Changes in sexual behavior
Among sexually active participants, two-thirds admitted they
had changed their sexual behavior because of HIV. However, when
the changes were examined individually a clear gender difference
was observed. While female participants were more likely to re-
port (a) being monogamous, (b) examining their partner’s genitals,
and (c) asking about the HIV status of their sexual partners, male
respondents were more likely to report (a) being selective in their
choice of sexual partners, and (b) always using condoms. Partici-
pants who reported changes in their sexual behavior were more
likely to be adults, well educated, non-poor, and urban residents.Discussion
It is well known that in concentrated HIV settings the general
population experiences lower rates of HIV infection than popula-
tions at risk [1]. Nevertheless, there is an urgent need to prevent
transmission beyond risk groups into the general population.Accordingly, in order to understand the epidemic among these
populations it is necessary to monitor such key factors as the
knowledge that individuals have of HIV transmission, their percep-
tions, their attitudes, and their risky behaviors. Despite global ad-
vances in knowledge about HIV and sexual safety, the ﬁndings in
this study indicated that a large proportion of participants display
inadequate overall knowledge of HIV, although they know the
most frequent modes of HIV transmission. Previous research in
Nicaragua suggests MSM may be more knowledgeable about HIV
and AIDS [10], probably due to interventions implemented over re-
cent years [17]. Our ﬁndings indicate that the most common mis-
conception, the belief that kissing and hugging are modes of HIV
transmission, still needs to be addressed, although most partici-
pants had correctly rejected it. Other erroneous beliefs about or-
dinary social contacts, however, were not appropriately refuted.
Previous studies among Latin Americans have reported similar re-
sults [8,18]. A large proportion of men and women considered ‘‘al-
ways use a condom’’ as a way of reducing the risk of sexual
transmission of HIV. Nevertheless, participants less commonly
mentioned mutual ﬁdelity and abstinence as prevention methods.
In Nicaragua, few HIV/AIDS-related health education interventions
targeting the adult population have been developed. They mainly
emphasized abstinence and delaying ﬁrst sexual relations [19]. In
accordance with previous research, our results show that mass
media play an important role in diffusing information about HIV
[10,20]. Recent efforts in Nicaragua advocate for condom use,
including the promotion of voluntarily seeking HIV counseling
and testing, and discussion of gender norms and sexual rights [21].
Our results reveal that socioeconomic factors such as poverty,
level of education, and living in a rural community are important
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to health information. These ﬁndings are consistent with prior re-
search in Central American countries that have shown these factors
to be predictors of sexual and reproductive outcomes [22]. The
‘‘knowledge gap hypothesis’’ suggests that public information
campaigns tend to widen the breach in knowledge between high
and low SES groups because the higher group tends to acquire
the information at a faster rate than the lower one [23]. In the Nic-
araguan context other structural conditions are also involved, such
as the lack of sex education in the school system, inadequate
investment in health care, and poor coordination between the gov-
ernment and NGOs [12,19]. In addition to these barriers, we found
negative perceptions toward public health care facilities. Distrust
may be an obstacle to health service use and may affect HIV-re-
lated health outcomes. Recognizing and addressing these factors
might expedite the implementation of appropriate interventions
to reduce economic and social vulnerability to HIV infection. Sup-
porting previous research, our ﬁndings suggest that personal reli-
gious beliefs did not appear to inﬂuence knowledge, attitudes,
and behaviors in this area [12,24].
Also, consistent with previous research, men, mostly those of a
younger age, were more likely than women to have multiple part-
ners, andwere less likely to consider themselves at risk of HIV infec-
tion. Conversely, most Nicaraguan women reported engaging in
unprotected sex in long-term relationships, but with a high percep-
tion of HIV risk. There is evidence that perception of the susceptibil-
ity of acquiring HIV among females is based on their partner’s risk
behaviors [25,26]. As previously studies have shown, male dissatis-
faction with condoms, women’s beliefs that condom usemay signal
mistrust, and viewing unprotected sex as a symbol of lovemay con-
tribute to inconsistent condom use with regular partners, rather
than self-perception of risk, condom availability, and cost [26,27].
Thus, the former factors alone do not ensure greater condom use.
Rather, negotiation skills about condom use, high levels of sexual
and HIV communication, partner age, and non-violent intimate
relationships are better predictors of consistent condom use [26].
By contrast, it has been reported that condom use has become
more frequent in casual sexual intercourse, especially in commer-
cial sex [28,29]. In our study, men were less aware of becoming in-
fected by HIV. Men who use alcohol and drugs during sexual
encounters are at high risk of contracting HIV and transmitting it
to others. The presence of hidden, unprotected bisexual behavior
implies its continuing role as a vector of STI and HIV infection from
high-risk groups to the general population, especially to females
[10,25]. ‘‘Sexual bridging’’ accounts for a considerable proportion
of ongoing heterosexual HIV transmission in Latin America [4].
These factors create gender inequalities that, in turn, increase a
woman’s vulnerability to adverse health outcomes such as cervical
cancer, STIs, HIV, and failure to seek reproductive health care.
[8,13,26].
Gender violence is widely recognized as a huge problem in Nic-
aragua, often being committed by intimate male partners and
involving physical and sexual violence [10,30]. Viewing gender
and power-based violence in terms of social structural theory of-
fers an interpretative framework for understanding sexual inequal-
ity. Such a theory has been used to illustrate the exposures, social
and behavioral risk factors, and biological factors that increase wo-
men’s vulnerability for acquiring HIV [31]. In Nicaragua, the role of
men in matters of sexual and reproductive health is complex and
challenging, due to the presence of stereotypes on all levels of soci-
ety [10–13]. Issues of this kind must be considered in implement-
ing gender-based approaches [25,26,32]. According to the Pan
American Health Organization (PAHO), in Nicaragua today all of
these factors are obstacles to achieving the Millennium Develop-
ment Goals (MDGs), especially those on ‘‘Gender equity’’ (MDG3)
and ‘‘Combat HIV/AIDS’’ (MDG6) [33].Some methodological limitations of our study may affect the
interpretation of the results. Our study uses a subsample of the
population of León because the HDSS covers only 30% of it. Never-
theless, data is collected prospectively and is representative of the
León population over time. The effect of non-response bias, social
desirability bias, and poor recall may inﬂuence the data quality.
Several measures were taken in this regard. Non-response bias
was handled during the design stage by adjusting the sample
weights and drawing on a larger sample (compensation tech-
nique); and during the data collection stage by ensuring quality
control on a daily basis and conducting follow-back surveys for
correcting and conﬁrming data. Minimizing social desirability bias
has been addressed by working with a group of experienced inter-
viewers, using a standardized instrument, and ensuring the conﬁ-
dentiality and anonymity of the information collected. Our
assessment of sexual practices was limited to the last 12 months,
and condom use was referred to most recent sex encounter to en-
hance accurate recall.Conclusion
Our ﬁndings provide relevant and updated information on fac-
tors that may be conducive to the spread of HIV in Nicaragua.
We identiﬁed a non-rational and emotional process associated
with structural barriers that affect an individual’s intentions in
decision-making and risk-taking. Sustainable and reliable inter-
ventions with appropriate messages based on the social and cul-
tural context of Nicaragua are needed to increase accessibility
and quality of health education and reduce structural disparities.
Motivational approaches and gender-speciﬁc HIV education may
improve the success of AIDS prevention efforts by (a) educating
women and men about STI and HIV, (b) teaching them how to
negotiate safe sex, (c) promoting mutual understanding and re-
spect, and (d) encouraging them to seek testing and treatment. Fi-
nally, in Nicaragua, future research is needed to examine the
implications of these ﬁndings on people’s health seeking behavior
and behavior change within a wider population. In addition, the
role of HIV-related knowledge, concern about HIV infection, and
intent to disclose HIV serostatus in HIV related stigma and discrim-
ination needs further investigation.Acknowledgments
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